Introduction &
Lumbar disc herniations (LDH) represent one of the most common clinical conditions requiring neurosurgical intervention. Current treat ment options include several minimal invasive approaches involving percutaneous and endoscopic techniques [1] . Minimally invasive procedures aim to minimise muscle trauma and postoperative adhesion formation without affecting adequate exposure of the causative pathology. The necessity for a less invasive approach is even greater in the case of lateral LDH affecting the extraspinal course of the nerve root. Midline approaches require a longer skin incision and excessive muscular retraction, which may result in muscle atrophy and signifi cant postoperative back pain. Thus, in the current literature a considerable number of surgeons advocate the use a paramedian transmuscular approach [2, 3] . In this article we report our experience with the use of a tubular retractor system (METRx, Medtronic) for the treatment of lateral LDHs. Furthermore, potential benefi ts and restrictions of the system are presented and discussed.
Results:
No intraoperative complications were observed. Operation time and intraoperative blood loss were minimized. In 37 cases VAS scores were signifi cantly lower after the procedure. A single patient had to be reoperated due to insuffi cient removal of the herniated disc material.
Conclusion:
The reported minimal invasive technique is a safe and effi cient alternative to conventional methods for the treatment of lateral lumbar disc herniations.
the iliac crest at the L5 / S1 level that may render oblique placement of the muscle dilators diffi cult. Under fl uoroscopic guidance a pin was used to penetrate the fascia. Subsequently the fi rst muscle dilator was placed obliquely in an angle of approximately 20 ° on the facet joint. Once the dilator was fi rmly docked on the joint the pin was removed. The dilator is used to dissect muscle from the facet surface. This process was repeated with the larger dilators. Care was taken to keep each dilator fi rmly docked on the joint. Finally a METRx tube (diameter 18 mm) was implanted in order to centre the lateral edge of the joint. For the further steps of the procedure an operating microscope was utilised. The lateral aspect of the facet was removed with the high-speed drill when needed. Muscle fi bres were carefully coagulated and cut. Anatomic landmarks such as the isthmus and transverse process were detected with the use of microdissectors. In certain cases the lateral part of the ligamentum fl avum was removed. Subsequently the affected nerve root and the accompanying branch of the segmental lumbar artery were localised (see ᭹ ᭤ Fig. 1 ). Further dissection ventral to the intertransverse membrane was avoided, because of the risk of damaging the lumbar artery and accompanying veins. After gentle cranial mobilisation of neural structures the disc space was incised and entered usually medial to the nerve root. A nerve hook was used to remove the rest of the herniated disc tissue beneath the dorsal root and ganglion. After obtaining adequate haemostasis the tube was withdrawn slowly. The walls of the dilated muscle were examined to avoid secondary bleeding. The fascia was closed with one or two absorbable sutures. The skin was closed according to the surgeon ' s preference.
Results

&
There were no intraoperative complications. Total operation time was on average 51 ± 15 minutes. There was no level-related variation in operation time ( ᭹ ᭤ Fig. 2 ). The postoperative VAS for leg pain improved in 37 patients compared to the preoperative data (8.5 ± 0.8 versus 1.5 ± 0.4). One patient (2.6 % ) had a poor outcome (VAS: 8 pre-op. versus 7 post-op.) due to insuffi cient removal of herniated tissue and revision surgery had to be performed 3 days later (VAS: 2 post-op). In 9 patients pre-existing neurological defi cits resolved completely. In one case a quadriceps paresis persisted although the patient was pain free. Intra- operative blood loss was 30 ± 20 mL. A single superfi cial wound infection was treated conservatively. Postoperative need for analgesic medication was diminished in all cases. Patients were mobilised on the same day. After 72 h the patients were discharged. All patients returned to their daily activities.
Discussion &
Recent advantages in minimally invasive spinal surgery aim to reduce operative iatrogenic injury without altering the goals of the traditional procedures. Numerous percutaneous and endoscopic techniques have been developed and have been used successfully for the treatment of spinal pathology [1] . The main limitation of these mainly intradiscal techniques is that they are primarily utilised to reduce discal volume and not to remove extruded disc fragments or to decompress the radix. This limitation often overcomes the advantage of minor traumatisation. The superiority of endoscopic procedures over standardised microsurgical techniques for the treatment of lateral LDH remains an ongoing debate in the current literature [4 -9] . The value of tubular retractor systems in the treatment of spinal pathology has been documented in a considerable number of recent publications [4 -13] . The use of tubular retractors is of particular importance for procedures that are usually performed via a transmuscular approach. In this article we report about our experience with the METRx system for the treatment of lateral lumbar disc herniations. The described technique proved to be an attractive alternative to conventional midline and transmuscular approaches. The use of a tubular retractor system in the reported series resulted in a signifi cant reduction of muscle trauma and intraoperative blood loss. The patients were mobilised a few hours after the procedure and returned to their daily activities. The above-mentioned technique is of particular importance for obese patients where longer skin incisions and excessive muscle retraction is needed in order to approach adequately lateral LDHs. For lateral LDHs at the L5 / S1 level it should be noted that the proximity of the iliac crest may render oblique placement of the muscle dilators diffi cult. Thus the feasibility of a METRx approach for the L5 / S1 level should be assessed according to the preoperative images. In addition due to the restricted operative fi eld complete removal of the pathology may sometimes be diffi cult and requires familiarity with the tubular retractor system. The transmuscular approach with a tubular retractor system for the treatment of lateral LDH is an effective and safe minimally invasive procedure that meets the results of conventional microdiscectomy, while it is associated with a minimised risk of intraoperative and postoperative complications and in overall a lower treatment cost [13, 14] . The philosophy and postoperative outcome of the procedure is met with enthusiasm from patients and seems to be a promising method for treating lateral lumbar disc herniations in the future.
